COCUHENt BESOHE 



BD 105 426 



CS 001 755 



ESBS PBICE 
DESCBIPTOBS 



AOTHOB O'Beilly^ Bobert P* 

TITLE The Contributions of Quantity and Quality of 

Instruction to Beading Prograns. 
POB DATE Apr 75 

HOTE 39p*; Paper presented at the Annual Meeting of the 

Aaericai Educational Besearch Association (March 30, 
1975-April 3, 1975) 

HP-$0.76 HC-«1.95 PLOS POSTAGE 

Academic Achieveaent; ♦Content Beading; Elementary 
Education; Elementary School Students; Group 
Instruction; Intermediate Grades; ♦Beading 
Achievement; *Eeading Programs; ♦Reading Besearch; 
♦Teaching Methods 

ABSTBACT 

The present study explored some of the implications 
of Carroll's model of school learning in the context of a group of 
school districts with varying resource use in regular and 
compensatory reading programs in the intermediate grades. Subjects 
were 2^516 students in grades four through six from four school 
districts. Though the findings of this study are to be regarded as 
tentative and exploravory^ the overall results indicate that time is 
a potentially important variable in field studies of the factors 
influencing classroom achievement in specific content areas. The 
pattern of the results suggests that the total influence of the 
reading teacher is positive. (The findings are presented in both 
narrative and table format.) (BB) 
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Efforts to improve the effectiveness of ins true t i oHvI L programs for 
different student populations, including the so-called disadvantaged student, 
generally involve decisions affecting the quantity and quality of instruc- 
tion. In compensatory programs, particularly in ESEA Title I, at least the 
time or quantity, if not the quality of instruction is increased as a matter 
of policy. A compensatory reading program, for example, may allocate more 
of the available time to formal instructional activities in reading, perhaps 
also with qualitative 5.mprovements in the staff-student ratio, the amount 
and variety of instructional materials available, the amount of equipment, 
and the quality of facilities used. 

The typical approach to instruction in compensatory education is a 
generalization from procedures used in regular classrooms to modify instruc- 
tion for the less able learners. In general reading instruction, these 
modifications often take the form of making more time available, grouping 
students, and providing differentiated materials. The implicit model which 
seems to be involved in both compensatory and regular reading instruction 
is Carroll's model of school learning (1963) which takes the general form: 



The model predicts that, where the student spends the time needed, his 
rate of learning (or achievement per unit of time) will be maximized. The 
implication of compensatory approaches in reading and other basic skills 
instruction is that students with special needs do not get all of the 
effective learning time they need, and thus fall further and further behind 
theii peers. 

rhe present study explored some of the implications of Carroll's model 
of school I'Cr-irning in the context of a group of school districts with varying 
resource use in regular and compensatory reading programs in the intermediate 



Rate of Learning 
(or Amount of Achievement) 



Time Needed 



Time Spent 
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grades • The approach used involved assessing the total time or quantity 
of reading instruction allotted to all students in the regular classroom 
and also in the additional reading programs available as a function of Federal 
and/or State aid. This method allowed an assessment of the impact of allotted 
time on achievement in regular reading instruction as well as the additional 
impact of time increments resulting from assignment to one or more special 
reading programs. Concomitant with the assessment of time, attempts were also 
made to evaluate the impact of selected qualitative conditions of instruction 
in regular and special reading programs. Variables defining the conditions 
of instruction included, not only such traditional influences as teacher age 
and classroom socioeconomic status, but also a unique approach to indexing 
the quantity and variety of instructional resources available in all reading 
conditions, regular or compensatory. In addition, estimates of time available 
for reading instruction were divided into separate estimates for four instruc- 
tional modes designated whole group, small group, individual help, and individ- 
ualized. 

In the context of studies done in the real life school setting, the 
present analysis provides new data on the continuing conceptual and empirical 
exploration of the effects of quantity and quality of instruction on achieve- 
ment. The effect of allotted time or quantity of inrtruction on achievement 
has been grossly estimated in formal and informal comparisons made among school 
districts, states, and nations with differing annual time allotments for instruc- 
tion (Wiley and Harn^shfeger, 19/4; Bloom, 1974). One study even compared the 
effects of long-and hort-day programs on preschoolers' cognitive achievement 
(Handler, 1S59). The residue of the little research that is available seems 
to indicate that total time allotted for instruction has a major impact on 
overall achievement. With the exception of a few studies (Jarvis, 1962; 
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Deady, 1970 little information seems to be available on time allotted for 
instruction in particular program areas, such as reading or mathematics. 
This information would seem to be of particular importance in the United 
States where vidd-on programs in reading and mathematics may make relatively 
more instructional time available in these areas to certain students. 

The present analysis of the effects of qualitative variations in the 
conditions of instruction reflects the manipulations typically made in 
reading programs in both regular and compensatory programs. That is, in 
recent years, reading instruction has become increasingly differentiated in 
both mode and materials used, presumably to obtain more effective learning tine 
for students with different aptitudes. Little is actually known, however, of 
the effects of qualitative improvements of the conditions of reading instruc- 
tion on students' achievement. One may thus ask questions not only about the 
effects of additional time in reading instruction on achievement, but also 
about the effects of concomitant improvements in the quality of the instruc- 
tional environment. In the present study, these measures of quality were 
indexed in such terms as type of staff available, number of books, number of 
different prices of equipment, number of supplemental resources, etc. 

Altogether this attempt to gather data on the quantity and quality of 
reading instruction is reflective of variations in the costs and effort 
involved in reading programs. Variation in time, staff, materials, and 
equipment are associated with increased costs for instruction while the 
mode or model of reading instruction is associated with the complexity and 
amount of effort involved in managing a classroom reading program. Though 
these aspects of reading instruction are not mutually exclusive, the data 
from the present study ntay be relevant to separate policy decisions relating 
to, not only how available money should bo spent in reading instruction, but 
also to how such instruction might best be organized. 



Focus of the Study 

The general foous of the study x^as an examination of the contributions 
of quantity and quality of instruction to reading achievement. 'Hie question 
concerning qu'intity was framed in the following wayr 

1, To what extent does time available for reading 
instruction contribute to reading achievement? 

The method of collection of time data allowed a breakdown of instruc- 
tional time into modes of instruction with the regular classroom teacher and 
with any additional reading treatments • The following additional questions 
could thus be evaluated: 

2. To what tixtent does the contribution of time to 
achievement vary as a function of instructional 
mode? 

3« To what extent does additional instructional time 
in reading outside the classroom contribute add- 
itional increments in reading achievement? 

4. To what extent do the contributions of additional 
time in reading to achievement vary as a function 
of instructional mode? Or, as a function of type 
of staff (reading specialist or aide)? 



The question concerning instructional quality was framed in the following 



way: 



5. To what extent does the quality of instructional 
resources available in reading instruction contri- 
bute to reading achievement? 

In addition to the foregoing questions, the Carroll model of learning 
carries with it the implication that both quality and quantity of instruc- 
tion may interact with time available for instruction, the quality of 
instruction as defined here, and other factors which define the conditions 
of classroom instruction. These additional factors, defining the conditions 
of classroom instruction include teacher variables and characteristics of 
the student body. The additional questions concerning these interactions 
were framed as follows: 
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6» To what extent does the contribution of time In 
different modes of instruction to achievement vary 
as a function of scudent aptitude? 

7* To what extent does the contribution of quality of 

instruction (or other classroom conditions) to achieve- 
ment vary as a function of student aptitude? 

In addition to the foregoing major questions, the organization of the 
study also m^ide it possible to examine the contributions of other factors 
traditionally included in research of this type. These additional factors 
were grouped into: reading class conditions (number of pupils in class, 
percent white in class, and socioeconomic composition of class); teacher 
factors (age or experience and degree status) student background (student 
age and individual socioeconomic status); and student aptitude (prior achieve- 
ment as measured by standardized scores in the reading area). Data gathered 
in the study intitially enabled the inclusion of a much larger set of variables, 
such as teacher expectations, student birth order, frequency of change in read- 
ing group composition, and so on, but all of these additional factors were 
eliminated in a reduction phase of the analyses. 

Method 

This preliminary analysis is based on a sample of 2516 S^s in grades 4 
though 6 in four school districts. These school districts, identified as 
A, B, C, and D in Table 1, were roughly comparable in the chari.cteristics of 



Insert Table 1 About Here 



their echoo] populations, al though District A has iiighrr- means for percent white 
in class .tn^ percent of upper stnttis studenls in class than the other three 
(listi:cts. r,i the other end of the extreme. District C has *nuch lowc»r nie;ins f t r 
pLCC'-nt white in cl^'^ss and percent of upper students in class than the other 
three 'libtricts. 
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The study sample consists of those 4th. 5th and 6th graders who had 
complete data on the major variables under consideration and who had received 
any of levels 1-6 of the criterion referenced reading tests constructed for the 
participating schools. The participating districts and schools were selected 
for the study because they varied on the extent of resource use in reading 
instruction. District ... for example, generally had a modest investment in 
added resources for reading instruction, primarily m reading cenfors run 
by specialists who perfom,ed a coordinating function. The remaining three 
districts were characterized by more extensive investments in compensatory 
reading programs which were primarily independent adjuncts to regular reading 
instruction. In each school, the data were collected from all classes in 
the 4th. 5th. and 6th grades that had voluntarily participated in the 
experimental installation of the criterion referenced reading tests. Gen- 
erally, this meant all classes in a school at the intermediate level whether 
or not that class had substantial numbers of Ss in compensatory reading pro- 



grams , 



Insert Table 2 About Here 



Design 

The design for data collection in the study is summarized in Table 2. 
This is a longitudinal design initiated to obtain repeated administrations 
of both norm referenced and criterion referenced measures of reading achieve- 
ment during the second half of the school year. The present report, however, 
will focus only on an examination of the study questions with the norm refer- 
enced measures. To provide a basis for asking these questions, data on the 
quantity and quality of instruction as well as on other school factors were 
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obtained during the period from January to June. A list of the variables 

included in the analyses reported here is given in Table 3. A complete 

list of all of the variables on which data were gathered is given in 
Table 4. 



Insert Table 3 About Here 



Insert Table 4 About Here 

Data on tl:e quantity and quality of instruction were gathered in 
taped interviews given to all principals, teachers, specialists, and selec- 
ted teacher aides. This interview focused largely on obtaining estimates 
of the minutes per year of reading instruction over each of four instruc- 
tional modes: whole group instruction, small group instruction, individual 
help, and individualized instruction. The method used allowed the inter- 
viewers to estimate instructional time allotted to each student by mode 
within teacher and by mode within any additional reading treatments scheduled 
for a given student. Data defining allotted time in reading programs were 
gathered from all personnel involved and enabled a series of cross-checks 
on time estimates for any given student. 

In addition to questions on time, the interview resulted in a record 
of all materials and equipment used as a resource in reading instruction. An 
index of materials resource utilization (IMRU) was developed to simultaneously 
quantify the extent of instructional resources available to a teacher, together 
with the extent of utilization of resources* This was the measure of quality 
of instruction used in the study. To obtain an IMRU for each teacher, the 
interviev/ record grouped instructional resources into four categories, one 
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for each type of material used: (1) basal series, workbooks, and other 



skill builder supplements, (2) additional softwarn, (']) hardware, and 

(4) teacher created materials, A score for each category was determined, 

based upon the number of materials used in that category and how tliey were 

used. In most cases, materials used as a major resource were given a value 

twice that given supplemental materials, such as additional workbooks. The 

IMRU was determined by taking the sum of the four scores derived for each 

category of materials, A brief descript5.on of each of the four scores 

making up the IMRU follows: 

Materials Category #1, This score for basal series, 
workbooks, and other skill builder supplements was 
perhaps the ipost complex. For each basal series used, 
a value of 2 was added. A value of 1 was added for 
each workbook used in conjunction with a basal series. 
In addition, a value of 1 was added if one to three 
additional skill builder supplements were used, and a 
value of 2 if more than three of these skill builder 
supplements were used. The highest possible score 
allowed for Materials Category #1 was 12, 

Materials Category i^2 . Additional software was grouped 
according to the number of obviously different resources 
used: less than 3, 3-6, and greater than 6, Values of 
1, 2, and 3 were assigned, respectively, when each group 
of different resources was used as supplemental resources. 
These values were doubled for groups used as major resources. 
If more than six major resources were used, a total maximum 
score of 9 was assigned. 

Materials Category #3 . In general there were nine diff- 
erent types of hardware used, A value of 2 was assigned 
to each type of hardware used as a major resource, while 
1 was assigned to each type of hardware used as a supple- 
mental resource. The highest possible score, the case in 
which all nine types of hardware were used as major 
resources, was 18, 

Materials Category M . The score for teacher created 
.materials is similar to that of hardware. Values of 2 
and 1 were assigned to each type of teacher created mater- 
ial used, depending on whether it was a major or supple- 
mental resource, respectively. Since there were five 
types, the highest possible score was 10. 
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Total score cn the IMRl' was largely determined by tnalGrials cate- 
gories 1 and 2, since, by comparison, values derived for categories 3 and 
4 were generally low. It remains a problem for future analysis to deter- 
mine how these various instructional resources may be best combined into 
one index. 
Analysis 

Tlie analytical procedures used were designed to improve the quality 
of the data, reduce the number of the variables included in the analyses 
relevant to the study questions, and derive the parameters of the reading 
programs under study. 

Following a complete data edit, means were substituted for missing 

values and basic descriptive statistics were calculated for all of the 

1 

variabler, included in the study. These statistics included tlie means, 
standard derivations, and frequency distributions witliin and vicross all 
districts in the study, thus providing a basic description of thv distributions 
of the independent and dependent variables. Any variables witli extremely 
low variability were eliminated from the analysis at this point. 

A principal components analysis with a varimax rotation was then run 
on the intercorrelations of a large proportion of the raw data matrix, 
including selected multiplicative interactions. The resultant rotated 
factor structure accounted for slightly more than 507o of The variation of 
the matrix. The first four factors accounted for virtually all of the 
variation; these were in order of importance: small group instruction (237.), 
standardized achievement (16%), a teacher factor (9.47o), and whole group 
instruction (1.47.). A student background factor and individualized instruc- 
tion contributed additional sm^.ll amounts of variation to the factor structure. 
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^When there were gross amounts of data missing for a variable (above 
207«), that variable was eliminated from the analysis. 
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This factor structure is consistent with the study data wljich 
showed that reading instruction among students varied most in amount of 
time in the small group mode. Variation on individualized tutorial modes 
of instruction was largely restricted to those Ss in compensatory programs, 
but even compensatory reading instruction is hoavily invested in tl<o 
\u*oiip mode. 

The results of the factor analysis led to a substantial r((iuction in 
the number of variables included in thc: main analysis of the study, as may 
be determined by comparing Tables 2 and 3, In addition, this analysis 
showed that the two administrations of the CAT in January and June were 
almost interchangeable.^ There was less than one- fourth of a standard 
deviation of change in the two scores and they were so highly intercorrelated 
(r = .86) that the inclusion of the January CAT score as a pretest might have 
made the main analyses of the study infeaslble. The decision was then made to 
first use the PEP reaiing score taken in the third grade as a means of con- 
trolling individual differences in aptitude (FEP scores correlated less than 
moderately with the achievement factor). These init.l.'il analyses were con- 
ducted on the data for districts A, B, and D, and were later repeated in a 

more conservative analysis with the January l*i74 CAT as a measure of aptitude 

3 

using thc data for all four districts. 

With the number of variables reduced to a loanageable set, a scries of 
multiple regressions were run on the combined 4th, 5th, and 6th graders in 

^The CAT score used is the ADSS score, a standardized score vith 
interval properties that allows raw scores from different forms and levels 
of the CAT to be expressed in a single scale. 

^The January CAT score was ultimately used as a pretest because it 
appeared that the PEP did not account for initial ability differences among 
Ss with differing amounts of time in addition-ul reading treatments ^r*s of 
time and achievement were consistently negative in additional treatments). 
District C did not have the third grade PEP scores • 



ERIC 



•10- 



12 



each district, using the June CAT ADSS score as the dependent variable. 
These analyses were organized to investigate the major study questions 
defined previously and are outlited in Table 5 for the regression equations 
with the PEP reading score as a control for aptitude. Equations numbered 
49-52 were repeated with both the PEP reading scores and January CAT 74* 
scores as controls for initial reading achievement at the start of the 
study. The regressions were run in sets by district, with a separate 

Insert Table 5 About Here 



analysis for each district. Each set of regression includes a dummy code 
for school and a standard group of variables defining classroom conditions, 
the teacher factor, general aptitude of student, and student background. The 
measure of quality of instruction, IMRU's, is included in each regression 
along with the other measures related to teacher--age and degree status. 
What is varied in each regression run are the specific estimates of instruc- 
tional time included in the analysis. The first regression (column 1) 
includes total teacher time. The second includes total teacher time and 
whole group instructional time for teacher. In the third analysis, whole 
group is removed and small group instructional time for teacher is entered 
along with the control for teacher time. This method of analysis is repeated 
until each estimate of time has been entered along with an appropriate control 
for total tine. Finally, the interactions are added to the regression equation 
which includes all of the separate instructional time estimates. 

The significance of each factor in the regression equations was tested 
by computing a t for each b weight. The theoretical and practical signifi- 
cance of the various factors in a given equation may be determined by com- 
parisons made among the standardized weights (B*) calculated for each factor, 

-11- 

ERiC 



The B' weights, for example, allow one to compare the size of the contribu-- 
tion of aptitude to achievement with that of quantity of instruction, since 
both variables are expressed in the same units. 

Results 

Correlational Analyses 

The results of the analyses are presented in Tables 6 Lhroui^fi 16. 
First presented are the zero order correlations of the time and instruc- 
tional quality variables with pretest and post test CAT. The remaining 
tables include the statistics for eight multiple regression equations in 
which all the major linear variables and interactions have been included 
and the January *74 CAT is used to control initial aptitude in reading. 
The regression tables are presented in pairs: (a) the first equation includes 
all of the linear terms in an analysis for a given district; and (b) the 
second equation includes both the linear terms and one set of time x 
aptitude (January 74' CAT) interactions for that district. The results 
of the earlier regression analyses, including the third grade PEP reading 
score, are summarized in lieu of a detailed tabular presentation. 

Table 6 shows the correlations of the various total time estimates, 
time in additional treatments, and the IMRU score with reading achievement 
in the overall sample. Whole group time is entirely a reflection of teacher 



Insert Table 6 About Here 

instruction, as is teacher instruction which combines all teacher tiire 
variables. The variables, instructional time for small group, individuali 
instruction, and individual help, combine allotted time for teacher and 
other staff conditions in these modes. The remaining time variables are 
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specific to staff type, but the last combines all modes and staff in the 
overall estimate of total reading instruction time. 

The correlational results show that teacher time (reflected in whole 
group and teacher instruction) is unrelated to achievement in the total 
sample. The remaining more individualized modes of instruction have con- 
sistent low negative correlations with achievement (Note that specialist 
generally reflects individualized instruction and aide generally reflects 
small group and some tutorial instruction). The IMRU score used as an 
index of instructional quality is unrelated to achievement in the total 
sample. 



Insert Table 7 About Here 



Table 7 again presents the correlations of the various instructional 
tine factors and the IMRU score with achievement, this time by district 
and with teacher time separated into its modal components. These data tend 
to indicate that teacher time has a small positive relation with achieve- 
ment, depending on mode and district. Instructional time in modes or with 
staff external to the classroom is consistently correlated in the negative 
direction with achievement, with most of the correlations being i^ignificant 
(p<.05). The IMRU also correlates negatively but at a very low level with 
achievement; four of the eight correlations are significant (p<.05). 



Insert Table 8 About Here 



Table 8 presents the intercorrelations of the time variables presented 
previously in Table 6. The data show that total instructional time is 
heavily determined by small group time (r = .64). The pattern of the 
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intercorrelations further shows that teacher time Is independent of add- 
itional time in other reading treatments and that time estimates for other 
reading treatments are essentially independent of each other. An examina- 
tion of the additional Intercorrelation matrices iu the within district 
analyses also showed that the separate teacher time estimates are inde- 
pendent of each other, with the exception of low relationships between 
whole group and small group instructional time (r = -.22, N'=947) and 
individual help and whole group instructional time ( r = .37, N=947). 

The results of the foregoing correlational analyses support the 
schema for the main analyses. That is, the various separate estimates 
of teacher and added instructional time were ultimately entered simultan- 
eously in separate multiple regression equations for each district. 
Preliminary Repression Analyses 

The preliminary regression analyses, with the PEP third grade reading 
score as a historical control for student aptitude, were calculated on 
districts A, B, and D. As shown in Table 5, these regressions were first 
run with each of the 10 possible instructional time estimates in a separate 
equation, then with the 7 independent time estimates entered siirultaneously, 
and finally four time x aptitude interactions were added to the equation. 
At this point, the interactions were all possible multiplicative functions 
of the CAT 74* pretest with the four total instructional time estimates: 
whole group (teacher), small group (includes teacher and added time 
effects), individual help (includes teacher and added time effects), and 
Individualized instruction (a mostly added time effect.) 

The results of the regression analyses for the separate time effects shov;ed 
that the overall contribution of the teacher was positive and significant 
(P<^*05), either in total teacher time^or in the whole group or small group 
modes • 
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r-u bpccialist and aide effects were negative and significant (p OOl) 
in t-.^'C of the district equations and these effects were also further reflected 
in the finding of 5 significant negative contributions (p <^.05) out of a 
possible 12 for individual help and individualized instructional time. 

When the 7 separate time variables were included simultaneously in 
the multiple regression equation, there were significant positive contri- 
buticms for teacher time variables in two districts (p ^.OS). The specialist 
effect was negative in all equations and highly significant in two of the 
district analyses Cp^'.OOl), The aide effect, paid or unpaid, was negative 
and significant in three instances in two of the district equations (p^«05). 

The overall pattern in the analyses was a weak positive contribution 
of teacher time and stronger negative contributions for the added time vari- 
ables. District A departed somewhat from this pattern with a negative 
contribution for whole group teacher time (p ^.05) and a positive contribu- 
tion of small group teacher time (p^.05). In addition, the contribution 
of the aide factor was positive and significant (p^.05). Specialist time, 
which was a very minor factor in the district A reading program, was negative 
and nonsignificant (p^ .05). 

The results of the preliminary analyses were made more complex by the 
finding ;f four significant interactions. In districts A and D, the weights 
for the whole group time x CAT 74* pretest interactions were significant 
and negative rp<.01). These findings and the negative weights for additional 
instructional time, of course, suggest that the contributions of instructional 
time to achievement are not linear over the range of aptitude scores. 

The preliminary regression analyses failed to turn up any consistent 
effects for the imu score. 
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Primary Regression Analyses 

The final sen of regression analyses included the 74' CAT total reading 
score as an independent variable. In districts A, B, and D, the regression 
analyses continuea to include the PEP reading score. The analyses were 
further improved by eliminating fath<.*'s occupation as an independent vari- 
able and by additivcly combining the poi':cntages for percent workinp^ poor 
and percent unskilled as the index of socioeconomic status of the classroom. 

Tliis reduced the overall mnnbcr of variables in the regression equation and 
2 

itnproved R when the pretest CAT score was included in the regression 
equation. Evidently, the pretest CAT score accounts for most of the influ- 
ences of student background in the regression equation. 

The results of the primary regression analyses are presented in pairs 
districts in Tables 9 through 16. First to be noted is that from 75 to 
80 percent of the variation of post test achievement scores is accounted for 
in the separate district regression equations. This is in contrast to a 
range of 54 to 66 percent of post test achievement variation accounted for 
when PEP reading scores were used as a control for aptitude in the regression 
equations . 



Insert Tables 9 Through 16 About Hero 



Cfenerally, the results of the multiple regression analyses using the 
CAT pretest as a control for initial achievement differences parallel the 
previous regressions with the PEP scores. Teacher instructional time contri- 
butes positively to achievement, overall, but is no longer significant when 
pretest achievement is controlled in the regression equation. The one 
exception is for district D where the negative relationship of the major 
teacher time factors with achievement seems to involve suppressor relation- 
ships, since total teacher time was positive and significant (pK .05) v;hen 
included in the regression equation without the other time factors. 
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The lactors defining time added to teacher instructional time generally 
contribute negatively to achievement. In six instances, the contributions 
of additional instructional time are significant. In district A, there 
is an absence of any time effects. In district B, the contributions of 
instructional time for specialist and paid aide are significant (p<.001; 
and p<,001, respectively). In district C, the contribution for paid aide 
also roaches significance (p<.05), and in district D, there are signifi- 
cant contributions for specialist and unpaid aide (p^.OOl; and p^ .05, 
respectively) , 

"IVo of the interactions which were in the previous analyses with the 
PEP scores were also significant in the primary analyses. In district B, 
the CAT 74* pretest x individualized instruction interaction was significant 
(p<.001), and in district D, the CAT 74* pretest x whole group instruc- 
tion interaction was significant (p ^01). Also in district D, the GAT 
74* pretest x individualized instruction interaction approached signifi- 
cance ^.10<p /^.05;. 

Finally, it should be noted that none of the IMRU contributions were 
significant in any of the district regression equations. 

Discussion 

Tliough the findings of this study are to be regarded as only tentative 
and exploratory, the overall results seem to Indicate that time is a poten- 
tially important variable in field studies of the factors influencing class- 
room achievement in specific content areas. The pattern of the results 
suggest that the total influence of the reading teacher is positive. When 
the instructional time components for the teacher are considered separately. 
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the data further indicate that the whole group mode effect may be 
nonlinear. 

The relationship^ between additional time (in which mode and staff 
conditions are confounded) and reading achievement appear lo 1><^' con.sistrontly 
negative and were apparent even in the conservativo analysis simultaneously 
controlling for initial achievement and all other instructional time factors. 
These findings, together with the frequent findings of interactions betv/een 
aptitude and additional reading time, strongly indicate that the contri- j 
butions of additional instructional time vary as a function of aptitude for 
reading. 

Since the aptitude-additional time interactions are a multiplicative 
function of their linear terms in £-score form, their approximate nature 
may be explained. For high aptitude Ss, the effect of increases in instruc- 
tional time should be a deficit in achievement relative to high aptitude 
Ss with lower levels of instructional time. For low aptitude Ss, the 
effect should be just the reverse: increases in instructional time should 
associated with relative increases in achievement and vice versa. These 
relationships would be strongest at the extremes of both distributions, which 
In the present data set are virtually normal for aptitude and were transformed 
to approximate a normal distribution for instructional time. 

The foregoing is suggestive only of the general nature of the inter- 
actions which apparently may involve even more complex effects in different 
instructional mode and/or staff conditions. The interactions and the gen- 
erally low negative relationships between additional instructional time and 
initial reading achievement are further suggestive of a substantial lack of 
optimization of instructional time, mode, and aptitude in the study schools. 
At the pratical level of the school, this type of optimization cannot 
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apparently be done effectively until assignment of Ss to additional instruc- 
tional time is carried out ori a cross-grade basis using a common scale for 
measuring reading aptitude. 

Hie findings fail to indicate that the realtionship of instructional 
time with achievement varies in any consistent way as a function of particu- 
lar modes or staff type. In addition, quality of instruction as measured 
in the IMRU, failed to contribute independently to achievement. An 
examination of the intercorrelations among the time variables by mode and 
IMRU scores indicated that IMRU scores were collinear with instructional 
mode and instructional time (IMRU scores correlated positively with time 
and even more strongly with time in the more individualized modes of 
instruction). These relationships suggest that ^he contributions of IMRU 
type measures may be more effectively studied within instructional modes 
or staff type. In any event, the present findings should not be taken to 
indicate the futility of using more and better instructional mateiials in 
the classroG^n or of collecting data to represent it. 

The results of the analysis further showed evidence oL the racial 
composition of the classroom effect noted by Coleman (1966), but no 
independent effect was noted for social class composition or individual 
sooioeconomic status. This set of findings is most likely due to the 
specific control used for achievement differences in the present study. 

As a final note, caution is advised in interpreting the magnitude 
of the contributions of instructional time in the present study. Allotted 
time, which had at best very modest relationships vith achievement, is very 
likely only a v/eak refltiCtion of the true influence of time in classroom 
ins true L ion. 
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Table 1 



Sample Characteristics for Each 
District in the Analyses 
(N=2516) 



Variables 




District 






A 


B 


C 


D 


;;o. t^ipi Is 


567 


947 


479 


523 


J.'o. Schools 


2 


7 




3 


.'.o. Teachers 


36 


56 




25 


lype District 


Suburban 


Urban 


Urban 


Urban 


" y<. White in class 


89% 


837o 


887. 


637, 


:; 7 Lcn/cr Status in class 


257o 


367. 


597o 


377, 



^This number reflects two schools which are not in the analysis* 
These two additional schools have higher proportions of white and upper 
status students, thus making District B more comparable to the other 
districts in the sample than appears at this stage of the analyses. 
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Table 3 



Variables Included in the Regression Analysis 



Variable No's. 

by District Variable Name 



A 


B 


c 


D 




1 


1 


1 


1 




2 


2 


2 


2 


Father ' s occuDation^ 


3 


3 


3 


3 




4 


4 


4 


4 


ii mil UcL LiliLiXXo Xil UXdoo 


5 


5 


5 


s 


'PoU^ri/>l* /iOOI^OO G^O^IIG 

IcdLllCL Ut^gL S LdLUS 


V 


5 


\j 


\j 


xrUvu vxnuex oi. macerxais ana resource uciiizacion^ 


7 


7 


7 


7 




8 


8 


8 


8 


Duinnv fnT school 1 




9 


9 


9 


Diimmv f oi^ school 2 




10 


10 




DiiTTwnv fc%ir flphnol 




1 1 


J, J, 








12 










13 






L/ UUftll jr Xv/L Ol..lltJIJA. \J 


9 


14 


1 2 




lUdClicL dji^c 


10 


IS 


13 

JL -J 


1 1 

JL J. 


/o WnXU*^ Xll LXdoo 


11 


16 


14 


12 


^ work inc Door 


12 


17 


15 


13 


7« unskilled 


13 


18 


16 


14 


7« skilled blue collar 


14 


19 


17 


15 


^ skilled white colla*" 


15 


20 


12 


16 


X business 


16 


21 


19 


17 


% or of ess iona 1 


17 


22 


20 


18 


T.op rTiniit"Pfi nt*!?' vPAr wbol pKoim f"PAPbpt*^ 

kJyJ^ Vtl J.iILIIvCC> y v>Ci^ Wllv/X^ ^Lv/UM ^CCIV«I1C& 


18 


23 


21 


19 


L.05? minutes Der vear small cpoud tPArhpf 


19 


24 


22 


20 


Log minutes per year individual help teacher 


20 


25 


23 


21 


Log minutes per y^ar individualized instruction teacher 


21 


26 


24 


22 


Log total minutes per year small group instruction 


22 


27 


25 


23 


Log total minutes per year individual help 


23 


28 


26 


24 


Log toi:al minutes per year individualized instruction 


24 


29 


27 


25 


Log total minutes per year total teacher 


25 


30 


28 


26 


Log total minutes per year specialist 


27 


31 


29 


27 


Log total minutes per year paid aide 


27 


32 


30 


28 


Log total minutes per year unpaid aide 


28 


33 


31 


29 


Jan. 74 California Achievement Test lotal Reading (CAT) 


33 


38 


36 


34 


Jan. 74 CAT x whole group instruction 


34 


39 


37 


35 


Jan. 74 CAT x small group instruction 


35 


40 


38 


36 


Jan. 74 CAT x individual help 


36 


41 


39 


37 


Jan. 74 CAT x individualized instruction 


37 


42 


40 


38 


Classroom socioeconomic status index 



a 

Eventually deleted and replaced with classroom SES on which data were 
complete. 

\ll time variables were log transformed to normalize the distributions. 



Origiaai Variable List U sed in 

N o , " Name 

Titpe and Tiroe by Hoae and ^tnff 



Table 4 

principal-Components Analysis 

No, Ncune 
Studeiit Body Character i i c b 



1. Total Reading Instruction 

2. Wliole Group Instruction ^WGI) 

3. Small Group Instruction (SGI) 

4. Individual Help (IH) in Reading 

5. Individualized Instruction (II) 

6. All Specialist Reading Instruction 

7. All Paid Aide Reading Instruction 

8. All Unpaid Aide Reading Instruction 

9. Whole Group Instruction by the Teacher 

10. Small Group Instruction by the Teacher 

11. Individual Help by the Teacher 

\:. Individualized Instruction by Teacher 

Materials 

13. Index of Materials Resource Utilization 
Student Characteristics 

14. Age 

15. Sex 

16. Birth Order 

17. Father's Occupation 

18. Father's Education 

19. Mother's Occupation 

20. Mother's Education 

21. 3rd Grade Heading Ability (PEP TEST) 

22. Number of Days Absent 

23. Percentage of Days Present 

24. Membership in a Specific Reading Class 

25. Membership in a Specific School 

26. Raw Score on 1st Test Adm. at CRT Lev. 

27. Rav Score on 1st Test Adm. at CRT Lev* 

28. Menibership in a Specific District 



Teacher characteristics 



44. No. of Students in Poading Class 

45. Percentage of Vlhito Studonts 

46. Percentage of Black r^tudents 

47. Percentage of Spanish Surnamed Students 

48. Frequency of Chanqo in Poading Gro^^> Comp. 

49. Percentage Working loor or Uneirployed 

50. Percentage Unskilled Workers 

51. Percentage Skilled Blue Workers 

52. Percentage Skilled Wliitc Collar 

53. Percentage Management Level 

54. Percentage Professional 

55* No. Absences/day from reading class 

56. Mobility "in" and "out" 

57. Voc. Comp., Total /vDSS on Jar.,, 1974 C.A.T. 

58. Membership in High-C.A.T. Ability Group 

59. Meml^ership in High-Middle C.A.T. Ability Grp. 

60. Membership in High-PEP Ability Group 

61. Membership in High-Middlo-Pep Ability Group 

School Characteristics 

62. Ability Grouping Practices 
Interactions 



63. High Performing Students by .:PV; VIGI , SGIr 
IH, II by the Teacher 

64. MPW Total Reading Inst, by Student i^ex, 
Age, No. of Days Absent, No. of Pupils 
in Redg Class, High and Low Performing 
Students, and Tcache^' .xperience 

65. Student Sex by Teacher Sex 

66. Teacher Age by Teacher Age 

67. Teacher P:xperience by Teacher Experience 

68. Instructional Materials by High Performing 
Students, I>ow Per f orrr.; r.o Siidor.ts, 



29. 
30. 
31. 

32. 

34. 

35. 

36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 



Age 
Sex 

Degree Status 
Total Ynars of Experience 
T^'pe of Appointment 

Teache.- Expectancy of Student Performance 

under real conditions 
Teacher Expectancy of Student Performance 

under ideal conditions 
Ideal minus Real Teacher Expectancy 
No. of Undergraduate Courses Related to Redg. 
No. of Graduate Courses Related to Reading 
No. of Inservice Hours/Month 

Minutes per week (MPW) Preparation for Reading 
Min. P/W of Teacher Coordination Time for Kdg. 
MPW Coordination for Read. 
Teacher absence 

MPW Non-instructional Reading Activities 



Teacher Preparatio:. 7 
Experience . 



;a-,her years 



Per formance Measurof. 



C9. 


aav; Score (plus 40 


or. 4tn Test 




Adm., CHT Urv. 4 




70. 


Raw 3core (pi '-is 50") 


or. 4ty. Tes*w 




Adm. , CP'l I>:v. 




71. 


Student Voc AHSS on 


June 1974 CAT 


72. 


Stader.t Comp. /l^.^S 


.^'ir.e 1974 CAT 


73. 


Studeitt Total -•♦a«ii*' 


ADSS on June 




1974 CAT 
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Table 5 

Specifications for the Regression Analyses 



jroup/Variable Name 



Total 
Teacher 
Tiine 

1-4 



Contributions of Time in 
Lifferent Teacher Modes 



5-8 



9--12 



13--16 



76 



r/^ading Achievement 
CAT-Total 



Districts 



A 
B 
C 
D 



1 
2 
3 
4 



5 
6 
7 
8 



9 
10 
11 
12 



13 
14 
15 
16 



90-106 



Schools 1-19 



36 
163 

168-173 



26 
64 
70 



Classroom Conditions 

No, of pupils 
Percent white 
Average SES 



X 
X 
X 



Teacher /Quality of Instruction 

Age X 

Degree status x 

IWRU X 



X 
X 
X 



X 
X 
X 



X 
X 
X 



X 
X 
X 



X 
X 
X 



X 
X 
X 



33 



General Aptitude 

PEP - Reading 



84 
73 

20,23 



28 
29 



Specific Aptitude 

May 73 CAT Comp 
Jan. 74 CAT Con^ 
Criterion Ref. Pretest 

Student Background 
Age 

SES 



X 
X 



X 
X 



X 
X 



X 
X 



ERLC 



177 
178 
179 
130 
132 
183 
134 
185 
186 
187 
133 



Quantity of Instruction by Mode 
Whole group teacher 
Small group teacher 
Individual help teacher 
Individualized teacher 
Small group total 
Individual help total 
Individualized total 
Teacher total x 
Specialist total 
Paid aide total 
Unpaid aide total 

Interactions 

Jan. 74 CAT x time 
in mode 



(Table 5 Qgiji^inued) 



Table 5 (Continued 



Add Contributions of Addition. ! Add Contributions of Ad'lMional Monr; of Ifit^^r- 
Reading Time by Mode Reading Time by 'A^xh: aud Gtaff nrtir^us 



er|c 



17-20 21-24 25-28 29-32 33-36 37-40 4.1-44 '^';-4& 49-^.2 



V 


A 


X 


X 


X 


X 


X 


X 


X 


17 


27 


25 


29 


33 


37 


41 


45 


49 


18 


22 


26 


30 


34 


38 


42 


46 


50 


19 


23 


27 


31 


35 


39 


43 


47 


51 


20 


24 


28 


32 


36 


40 


44 


48 


52 




X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 




X 


X 


X 


X 


X 








X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 








V 


X 


X 


X 


X 


X 


X 


yr 




A 


X 


X 


X 


X 


X 


X 


y. 


X 


X 
















X 


X 
















X 


X 
















X 


X 


X 














X 


X 




X 




















X 




















X 












X 


X 


X 


X 


X 


X 


X 














X 






X 


X 












X 




X 


X 



28 



Table 6 



Zero-Order Correlations of Time and Instructional Quality- 
Variables With Reading Achievement in the Overall Sanqple 



Total MinutesA/eek CAT 7L' Pretest CAT Post test 



1. 


Whole group 


.04 


.03 


2. 


Smnll group 


- .16 


- .13 


3. 


Individual Help 


- .19 


- .19 




Individualized In's. 


- .16 


- .17 




Teacher instruction 


- .10 


- .07 


6. 


Specialist instruction 


- .2A 


- .25 


7. 


Paid aide instruction 


- .23 


- .23 


8. 


Unpaid aide instruction 


- .11 


- .10 


9. 


Total reading instruction 


- .24 


- .22 


10. 


IMRU 


- .08 


- .07 



An r of .062 is significant at p<.05 
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Table 8 



Intercorrelations of Instructional Time Variables 
In The Overall Sample 



Total Minutes/Week 


1 


2 


3 


4 


5 


6 


7 


e 9 


1. Whole group teacher 


















2. Small group total 


-.35 
















3. Individual halp total 


.08 


-.03 














4. Individualized instruction total 


-.09 


-.17 


100 












5. Teacher instruction total 


.35 


.64 


.03 


.04 










6. Specialist instruction 


-.05 


.02 


.02 


.64 


-.08 








7. Paid aide instruction 


.05 


.19 


.57 


.06 


.06 


.04 






8. Unpaid aide instruction 


.12 


-.00 


.37 


.02 


.09 


.00 


.06 




9. Total reading instruction 


.25 


.64 


.24 


.24 


.85 


.25 


.34 


.18 — 



An r or .062 is signi.f leant at p^.025 
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